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mzmmmmiza^x . #. *»x»4m^>#*»»-*»a-t*fc«)t. wrae* 
mm/mm (4)t. 

«BW ( 2 . 26, 29, 49) . 
*¥R(1. 84) t. 

m^mmmzmmt. me^m^iximm (25) t. 

ft ( 1 9 ) Xim (27) »£fc6**J8vvcMraW*S(HW-*¥«i: . 

[««] 

mm*. mmmmmxmm%mm<<zmmh t ^mm^tix^^xitz 
m^ru^x^\zmLxm^MW^m^m^^<r>±nx\i~u<m^ii . 
mmtxmmt-tizti^mt-tit^iz. 

fctoO+jHSil (8. 9. 10) SRWXJdWSBWEft (21) kft (12)<%E 

izximMmcrjfzabcom^ti z t -tsai^s 1 (ctEao^a. 

*ft«MM8^»/»J*M» ( 4 ) . ( 3 ) MMUm, (25) £ft»iri> 

#15 ( K 84) rttfrfBttffi^ffM-r§ffiffi*^^L. m2w®mtk<o~mizmL 
x^iztzmt T&mm 1 xiii* ^ 2 (ci»§g«. 

[11*34] 

ISfia^&rt^LT^I.MB#S (1.84) tf&M<OSH&)--&\Z&LXm (4 9 
) £ k 1 H»hmm 3 1 JSJttBiSOgS. 

%mzmixw!,mtimm2imtf. &m ( 8 2 ) ^« ( s 1 ) t Lxmmm 

ft*l«i=fE8?». 
[ffMJ 

satffiffl$nfiw^TfrfB^[*i{=ffft-ri)MfB»j (25) fcswccssft 
vstt«# (19) **ts^fc*^ak-tsit*]ai*^fw<3S5«MtL*»iJat:iB« 

[MS&B7] 

MB^^rtm-r^stifE^S ( 1 . 84)*'. y\nyy7-?5yrX(ilB£^t- 
F ( 1 9) 7r-fA (18) **MLr^8*L**^SafcW*^»tfe*irv^ 
CI k £ftafc-*4it*JB 1 *»feM*JB60fl*i3&> 1 gC£tta£S. 
[»»] 

WIB^ (25) SiWfSmiB^S (1.84)*. ftjl^iW-tSMB^ft^^^ 
— K (19) ^»^AtLT^I,it^afrSif^l^if^60Mn*13S{ClB 
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[««] 

mi¥A'*mtt&m&& ( 1 . 8 4 ) <wjsfc. s &m<nmmxtemmm 
wants, -ty* (21. 1 2) offMo#s^-r§^t^iitstfci-i>f»*]ii^it 
«JS8 «MtL^ i mztm^w. 

[ff«0] 

frEBMtS X^? W«fh XJiftfSMg (39) ( 3 6 ) coffi 

(37) itW^fifcOHmtfflfcfrd <! fc<G?& l>i»flT& ( 4 7 ) 

immm 

m#aX(iltM?lc»«Moffi)i&it^l.M5**S«Maciiy^ (25)*. 

e$tii.#*(cifij*^TMa#»^w»«i-ri» ; t ^jftat tsutsji i ^hsji i 
i«Mii*>i«tiaa<«B. 

HW&H13J 

«et. mm^izm%mmm.nm&m®?hmim*tmmmy>i> (25) 

m^m^xm^tLiMmz^-oxmMmm^mmi. mm&miz* 04 
ttzg&mo £ t s^at tsawai 1 a^ara&s 1 2^^ 1 ^ismojis. 

[ffM4] 

est. «ii^iX{i«««ij«^a^^^t-si«s^ra^?»^ (25) 

wbttz. t &&BLk.-t&miffl 1 phmim 1 3 oMft#> 1 mizmmcomn. 
mzy^xizmm&yu izm ^af j^m^tMe^coMso^^fiyB $ ti 
) £ b zmt-tmm 1 a>$>aw&s 1 Amtit- 1 «tiea<o§iii. 

[11*3116] 

( 2 ) . »3e* (19.20) Xttflfflttt ( 6 

6 ) z t iw^b-tmim 1 frhmm. 1 5<omu&» 1 mztmnm.* 
a fcflwc3*rens £ t mmbtmxm 1 1 imztmcom. 

[0001] 
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intsmn 

[0002] 

MZ ; m~fh £ t . BB%A#fc«FtOjc<0g«6fit *<0»fc«-#f * £ fc tt . 10 0^ 
[0003] 

j fcSU 1996^9^25, 2 60«y-^n9-f-HHf-v'^t;l^)A«W«R 
^tl997^4H«JADA (Journal American Dental 
Assoc. ) mi 2 8#Wt&lJft»S 1-S64. ftlfO»WCRA (Clinic 
al Research Associate) , 20003F4.E 

4 0K. tfM4J:9*rl,<tt. Wyty(Jorgensen) felCi 

I) rsm-c^atS^»tti{t4*«)!MaB»(Btt<0«tj . J AD A 813 3#, 2 0 
02^8^. Ml 0 7 6KBS1082H. tjifcilS. 
[0004] 

■ H&temniffizmvxm&r&hnv. &%xte3-t-iz£&hcomcDm®vc 

mmx-xt*^ Mcarboxide) xtemtm^-wmmxh o > mm 
fc&^xi£mmiz& <9mmx*$>, 

■ zcommmx\ mmmmmwmwim^x%imi%^%&iz!&%m 

zcomm%v%inm f mmTizm&? (mm* -v h ) &%smzx o« 

[0005] 

7rmz IX , * UCf-< t , BS»»^*«*WfcOT«£ fc £S»U;. 

■ ftfflBW#SfcJ|< , fit, #1*3/1 *} 5W±. Xktm&W&t: *) 2 0 

[0006] 
[0007] 

Six. -?• LT, -e<xg#4 0 0nmi:5 00nm^raT®ett&»o^y7*o=3f/yfc 

K^mmizmztifz. zti^commiiTv^n^-^yyt^-v^ (corcoran 

and ZILLICH) (19 74) IzX *)JkXt\sy~?—y (RENNBOOG) ( 
1989) fcJ:9IIBS3*iT«^5*utS»fc**LTi^. £*ifc<OBf3«4, ^Qffl^ 

[0008] 

Gfan&Timtt. ztit>te±mizi3^x . i884^tAny (halon) izX 
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[0009] 

Kmma-n^ti. zixmizmmmziitzmmzwiiz^z-thtiibiz. x 

X-?y>y "Ttfn (Apo 1 I o ) 9 5*" , -JyVXWmW.2, 773, 986# 

&xm2, 782, ooo-sf-. #mztLXM%2ivfctf* ztin 'w flBtfcir*-* 
tmzmzmixmfrtitmmizm o#mm+izt*is5zixm. zcow&u 
wn^tff-mzmztiK-yiwmmzktfUiUixhi. mmmtt. - 

■ is-fis-vV -t-VJ y~V? (Apo I Io secrete wh 

itening kit)" (tRH, WV*£)VX (Of-XAf-X^a (DMDS 

corp. ) ) <o*ircs^iaiBKSfL'c#fc. 

[0010] 
[0011] 

• 7>rom. ^x^cr)mmim^mzmm^x^<. m 

mmizhm-ox^x . zti^<vm\mmtt&wzztit>--oiz£*)^z. 

■ ZHx^>(7)yyy'coaxhmmz^<DX\ fmiXXffmm0>**?i>&. 

■ zn^mim^m&mm&Zimtt&nx. Mmmmxmmmift* 

■ mizi5^xmm^fim±mmmmmtiznLx^m^xh'o. mate*) 
\z^b^mm\z^hztt^>hi>. 

tzzkp^mxfoz, mz^vrnzzihtf. xxitm>mMmz^m^mi-sim^ 

■ **s>T-77>Txw^y>7>7^(oisfmM7>Tiz£ r>i&mtiz>m 

7J>XWM&2, 80 5, 14 8#at^gf2, 3 18, 8 9 2-ftlE^8§:5\ 3- 

iivyyrkixmtizyyTTWzmitzkizx*)^ m&mmszti. ztnz 
amm&mimteti, i&xvmtim*£< cwx rmLxwztt - 1 t 
■fhtK ®^mMm£*wmt^hmmM\zmmmmvM%i\h . 

■ himmmmw (muimt$?-mx) izm.^xmzii&%t>i$, mm 
mvmmzfiz saj^flfflt j: § t ^ o &m«^< nan. 

mmmmmm (s - 1 o%mm) it. ^htihmiznLxmizm<. m& 
m#jLhtihtKmztix»i (ftfzzizx&m) . 

■ #feMH^^'&jf^ti. «ifs*ut>)Sif*^ z<7)mfrt>mizm&ti% 
wx. %<nmmitfh&. xmimwtztzn^xv&bvoimzi*) , & 

■ *»t, ffimzm%t&mmuvii<7){i&ftm s foz><Dx\ m^mf^n, trn^R 
x/'{mmz'xmmm-htz^z^<(n^^n\zikhtc\ni\f^h^. 

[0012] 

Set, ^^ s *fitKfflSTffiffl£;?iJ: 3 t , sgv^tft^g^t i < 0 

mmztixok. zti^mm^m^nmm^tcom&kitmmmz. s-o 

•yA^st/*HA l ftl^ t ft^<7)«JK^»tfe{tl»^TO^SH^t i *) » t 
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[0013] 

mmmttmmtmz* vxmm t , ^mizm<m^tmiE-fi ztm 

[0014] 
[0015] 

^Pteov^T^ttW^WfcWn I/O** C b h WhMz I/O** . 
[0016] 

[0017] 

mnmjjx-wx&iSaSLbffl*. mmm^b-^izn-^^Txcom&mmm. mt 
izmcvmmtcmm^x'hmm&mtz^, y vftmnv&mmm&TWH 
ztitdam *imb u x, ^-xo^^xtakj; 9. «aft»*js^t*-*4 o 
0-500 nmcomzizmmgMmzx&mjmzmxthzbizx vmrnmrn 

-wmiz£z&comimfcn®wz*imb-f?> , «»^w^xta^a>«$^^ 

[0018] 
[0019] 

• nmwsmmmtm-nnjimx'hitMz. y>r<r>m^mmx^ht^h^x 
*rj*naxy\tm»ixtii\\ h tmtmm^mm^yy^b^m^m.bizmmix 
*ur. zcDazhmpguz&Ktci. 

■ mmy'y^mmw±mm%m%mmiz£ wmznmmm^*>^-<nm 
«#g{4. smnztrnx-nmi-fiffik-tb. ^f^mmzm^x. mmwy?-* 

■ *mwiz x 9£-f **U:#ii. m&^mmtmzm^^izm^xm^-t^ t 
mmbtz. 

■ mcomn. ##&frt>m.itzy * - v^ytmrnzmix^zmmffib-tz 

LbtfX%h. 

mw ^i^mmwmMiznmti mtmmm^TWimznhhti^xhi. 
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■ mmssa/mmiza^ximcotzMzm^tim&ii, m~<m%izttix4mz 
<%^mmmi-iztb%z. 

[0020] 

iz£y)mmti&wKnz£<9frhtihw®frt>. ±i-i^.mcommmmt. rmm 
mzmmt. ^^zti^m^m^i-^^XT^mm^fmrnizmmLx^h 

[0021] 

m^x. *wmz£mmi. 

■m^m^-t^y^-s mm. mmxatmm) t, mu^zm 
m-fh)^*—? (tftfj&tfft**) t. wmmm^itMfcth^y (mm 

[0022] 

Khm<nnmzmmM,ximw>mh z t , ^^m^h^osft^mttto 

fcfia«ifco?fl:<His^t4K mm\z, memiz^vx^tt^mwitix . 
^•f^)vm.<nnmzfiipon<mm^^ (mm. Mti . 1 ppmco 7 -ystcov^ 

[0023] 

v>a», K^^mMmmmz^zcnmmz^m^hfihzbifixt 

t scot H*t5aB«Ka«rm. ; t 
sit #-c§ mmm.imxfr s . 

[0024] 
[0025] 

^rAtSia^t^TV^/Nn^^XfiT-^^XTAt , lz£ OifcBWfciSttfl: 



(8) 
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[0026] 

*%mz x h^wm i \<mmzmnf . m^^&m^mm/m^ tsmtz zt\z 

[0027] 

■ mmmmmcommi mtmizxrsgitztitz&m. mfy-Atftv mt\f) 
mm^mzis&xmmtf?-, zm?-imm.izuz<). m%«w/x\± 
m izm®mcoi%$iztemi<7)&? 4 rmzwm^wzth zt&x%h. 

■mm\i, m mtimyt^^-v) fc«au xa o^yxuryx*?) % 
inm<v<mx\im\z'm-th . m\<n t ^z^tti^^a^inzm^tit^^ 

■ ^xammmitmmizx ^itttzm^mmmt. mmmixm 
■wmn. mtK%m&wizmmmtitzmi±.m^i%tth. mown 

■ m miRV/xmmmp h iwv^- a 1 xmmz sm- s tzmzmm £ ti 
mm&M*>£-ktt?>w mfiz^miMm*Rmztitzw\?-t?<D<!r)u, j&u±. 

mix^i. #ri&fci5i-^7k cwyMZftmnmimffifcix^i. 

[0028] 

*miz£ zmmtemz, ^wzxmwzxii£%^*m^ti^mmmmx 
mztii-m<?»\>Y)vxfo^x. ummt-^ivnxmmtihwmznLXR 
mmmm^m\zt-fhi:o\z-tt^mim^x\^. ztmmt. m<n 
miz^tmmz^mm^\z\m^iihi\b^mmhfix^h. m^x. xm 

[0029] 

smm&rn-txffymmz. zziztm^titzmm^mmm^ 
h^ti z t , RVMummmnmzmiMmm Lxn^fimmmm-tt z 
t\zhh. 

[0030] 

K<^mmmxmMz tizx<om< m-mti z t , ^tmrnrnx^--- 9 
ximm:®\&*w$z~?hz'k. miz*>],wj**7 vm&4 *y*z<Dmizmw3 
mzm&/oX^i-*juwv u vmammmfetz zt\z&h, zcommx^.--^^ 
t-va y«4, nmmfrb&r mmxit^mm^s^xr^bm^tzmn 

[0031] 

w»wiii. wmmmtmtzmjtmmuzm&mzi.mit&zttfx 
tttfiT^i. m~>x. %m%ztizte, ^mnmm.<7mMzm^mm-m^ 
m&itx% htmz, ft%mmxtem.cDmrmi^mizftftmzimTZ%mk 

[0032] 

tm^ziai^ *miz£mmmnm&iz£tnf. ®%coim.mtf+frx%^ 
*mmmmmm®bixmmt. nm^titzt%iz-&%±.m*imbi-& 
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[00333 

TJ: l 3av«JjU:#^l5S-tS3tftfc:, «^7 Mi* 0**V^fcf iifc* 1 

[0034] 

V 1 < 0*X7)7n 7 4 -/UO^jft^TO 7 < -JlsZWMtl Z.kfrtAh. MM 

k zmmiti-z z kxhh . ^^ti3^i.M®*^#^ti*p^tJf aKodfifco/f? 

[0035] 

-t&z-mt. ®m^mmn?mwy*-?mmm<7)*±vftt l zi'mmznxi5 

[0036] 
[0037] 

fc»7n^? mwztA rk-ttzk tfT% h . 

[0038] 

mxmm. 4f*-*»K xitw^tf^ximMm^f-mmma-i 
x, v->±.xim<vmfrzmm&zktfx% s. 

[0039] 
[0040] 

*mm3mwa.'z.£tu£. ^-mm^^xm&^m^mmm zkz^i 



(10) 
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[0041] 

ftsJB*-Wi, ^OfWWi:**'?. b^oMt r^ 3 _ 7 (SHOFU) j ^tttfcJ: 
n (Apo 1 1 o) 9 5^c0^^^-F^7-7Xv^fefc^O^y^ Xti£ 

[0042] 

«fo«ritt:«. iiwsitt, *fflomasjEa§flHfflwaae««ttj^*c380nm3&» 

9 0 0 n mtabfcoTiHf T§ h 1 WOXk^Wt^A F (LED) #>feffi)££ft£ 

. mm&mmLx. &B.2ivfcztit><?>y4 

mmzmzmmzmx* & t a tt* . 

[0043] 

c ampho r o qu i no ne ) Xl&Uy x.-l<yisT §y (PPDA) &?SMrf 
4fc<0 (4 7 OninW'4 30nm), aV/XfcHittJBe^-f *-FfcJ: OffrfeXte* 
WW* (6 50nm*jB**fc<0) -C«#t*«E»if^* tfflWJ. 

aoxstsB^ k mm & i fc 4 . bjk^ k«-h»c*3 < t a 

*-Fix.*)V*?-W.i / zmtltmx£\ / \ io^-ra»tt<ti. 7 5yxSff^ 
2, 8 18, 0 9 2^tiB«S^DC-DC«|(Tft4. ^ t&**-Fti. vSttft 

[0044] 

Art"*. 
[0045] 

v^rfPWjfc'Sroai.it^a^^Tv^i,. got, 7vmj*>te. mmmvimco 
mmmm^mmm%mmim^m\ l zw.^fih^mtL\\ zco 
mx. *>y*v*/yft^<DTmimv7'vm*><?)iij(.&tiK wmw&m 

Wt?A P tc J: *) 4 7 0 n mTUflt i> <0T» •) . * LTflWi***^ *- H fc 
[0046] 
[0047] 
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ti&xnmtim (fh7f^ ? U y^^-Xt UfcfiSiftfK&*, ^V- ( NATHOO 

) , 1997^) otwc«*W8^t2aijft8*i*v^#(c» iSAifftw+tefl**-*. i 
mxtet^iyj*^ *yxg.*mtztt:*>£ft« may ? mm\\mmim&xh 

[0048] 

z-th ; t iwtk-tiw&kk ix, wmmxmwmmfrmn*m&h . 

[0049] 

Zl'AS KfcfcfLTO. 1 1% (gp*>l 0 1 ppm) cr> r^-^-y (Op a 1 e s c 
e ne ) F 1 j tfffli.lifitt.tl&M&X'fo ") , Lfr L^HTIiSSftftK ^XT-MWHz* 

[0050] 

fc£*foMtf)mi§-K XtiHtSStt (7«y**fl&Wt4iEffi, ftp«i»«*a) O** 

mmmxn%wx\ wmim&mmmbmzmz&ztifczi. *m 
cDmizm->xmmm\~tiz b mm-i . K*>«HKi, ztit><&& 

*ism^%v^ b zmxz m-<Di?£X'bz, . 

[0051] 

*u t^tisw-wiiw (ftia) (c, ffctrca (*2S) ma 

(*&imzxz&*.&zkifi?%&) *m^mmmft<7)%mz£m±%-b. mz# 
^imsLizK-mKix^m-ti (mam^xtey >ymj xoiz 

[0052] 
[0053] 
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[0054] 

^titzmmmmm^Ri/mty^^-v (led) i 9<oMfc. mm^>Y)V2 

3 1 1 *»-aTH* . 

[0055] 

2t4^-^y^*tA^^^PWJP^B4tM^a«^#|g3fcJ;'9^iei§^Tfc 

xrAfcasiBWtfijlSfL. ^UCT^'^yy? (^tA- ■ ) 7£ffiffll/t7n>yfcr 

l«^?*tt^aiA'/x«^t)rl5^^^ftt--i.S*cofci6fc^y^-7^^^i i ^75/ 
1 0 {OR "5 W« ftftfrt^-y H 1 2{±. ■Bttft«*^-f 

mm*, mm 3tj:D»rat*. £<^s»i. s«4rttEitsfL3t^«fr»^sK«* 

jH^r-fA^LT. XttH:>^-14±ritgf«tff*>nS. 7^7 WHBffefKO*& 

ati±»fc*4|gRyx^ y -y l 7±-cfU i fc 6 . iiyxfA«tnM 
y 1 6 (c i o v-f i 8 ^fcx^i^-s jssi t (cs- o . ztat/ff- i ±t 

# 1 rttEssnfeffiEa* 2 o <nm.m*wmLiz . mxitmssM 
mm. 4-*t4«s^o^*+*ia«fflfflai4^»fe-e-i. iat#2tj:»)«4 

L/iStttSUT^i^ffittti, ^2 4J^9iai4ldJ9ISiifc*S^NyH^2 3 

9 y 6 ^fHBrt* i t iz * o £ t « . 

[0056] 

awisefltfiffisttt 2 o fc LT4z-f 4 ; t & , 

[0057] 

asffl^/i'2 5rtfc:spfrf*«*ja» (-mizMix-rnxK^mmuz 
nsmzmmtmft) conMmsmuzmixmm^tih^xm^. mm. znm. 

temmmzmkL. *Lxm&xxt>hm. m-m.4Mzm.%titz7>7Zit 

LX. 367 r 4 A l 8 fci 0 SST^sfc -ttfcWu «v^iy;UOiS<iO»3K^>f3r-Hl 
[0058] 

7 * - ha' „ 7 1 j: njaa sinm Lfc 9 . m%mmmm&mf/xteffibmmm 

UfcD"t*fcftfc, «S7-7;l/2 2tj;'9. XtiiSlSfcj: l 9**$)J»^a4'\a^§fL 

5A3;h*:«BB*#Sl,***<>>, JiI»3W*»fip. Htt43iaa»il»*«riBt=SrS. 
[0059] 
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zcotyy-2 i&7*y?4%-m<r>&te)Vk'?hzbtfZ'%&. z<n% 
7*hyj*-Mz£mMztvfi:mgzm\ sic/io=iogcc/iog 

CofcftoTitKfcaafti^-h Lambert)%^ 

ifc3&«ra&r**. «fetto^M2^it?#te5<o^#ie£9. ccdxu^v 

F 1 2 rt*>7 * F 74 FXti-fe 1 4(c J: OM^-ffi . 
[0060] 
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